Abstract We present a simple technique of nonanatomic resection of liver parenchyma for porcelain gallbladder infiltrating gallbladder bed, that is, segments IVb and V of the liver. The resection has been carried out with the use of straight 18-gauge stainless steel multi-use needle designed for hepatic resections (Chang's needle). This simple, safe, and cost-effective technique can be used for nonanatomic liver resections by surgeons less experienced in liver surgery.
Introduction
Traditionally, the presence of extensive calcification of the gallbladder, also referred to as porcelain gallbladder, was thought to be associated with gallbladder cancer. However, this association has not been confirmed by recent studies [1] . Even in the absence of malignancy the cholecystectomy in case of porcelain gallbladder can be technically difficult. While in the majority of cases it can be performed laparoscopically [2] , patients with advanced disease may require open cholecystectomy or even multiorgan resections [1] . The resection of the gallbladder bed comprising parts of segment IVb and V of the liver can sometimes be necessary.
The technique of hepatic nonanatomic wedge resection requires the use of advanced surgical instrumentarium in order to minimize the risk of hemorrhage and bile leaks. However, the use of the simple and effective straight needle can also allow for safe resection even in the hospitals that are not equipped with specially designed hepatic resection instruments [3] .
Materials and Methods
The patient was a 52-year-old female with porcelain gallbladder infiltrating segments IVb and V of the liver. Right oblique subcostal Kocher incision was made. After laborious separation of the gallbladder from multiple adhesions to transverse colon and duodenum, the porcelain-like gallbladder infiltrating the liver was exposed. We divided the cystic duct and cystic artery, but since the gallbladder was impossible to excise from its bed and since we had doubts as to the nature of infiltration we opted for partial resection of IVb and V segments together with the gallbladder using straight needle ( Fig. 1 ) described by Chang [3] . The technique of liver parenchyma transection consisted of performing a row of interlocking mattress sutures with number 1 silk. The sutures were placed with the help of the Chang's needle through the whole thickness of liver parenchyma (Fig. 2) . After placing a complete line of sutures (Fig. 3 ) the parenchyma transection was performed with Kelly clamp (Kellyclasia). All tubular structures were secured with ligatures. There was no bleeding nor bile leaks from the cut liver surface. At the end of the procedure we placed a Surgicel™ on the cut liver surface and left a single Penrose drain. The postoperative course was uneventful and the patient was discharged home on fourth postoperative day.
Results and Discussion
Waiting times for surgery even for cancer patients are long. Unfortunately, this statement is true also for countries with economically stable and relatively rich healthcare systems such as USA [4] .
Liver surgery has experienced important advances in recent decades. Also, the number of patients that qualify for liver surgery has risen. Patients who do not require complicated, extensive liver surgery are being sent to specialized liver surgery centers because those centers have access to expensive, sophisticated equipment required to safely perform liver parenchyma division.
The use of simple 18-gauge stainless steel needle, as described by Chang [3] can be one of the solutions to the above-mentioned problem. The technique of liver resection with the use of the needle is safe, easy, and can be used to control even major bleeding. Certainly, the presented patient was operated on for benign disease, but the technique for liver metastasectomy in peripherally located liver lesion is virtually the same as the one described above [3] . The application of the same technique for bigger liver resections in the same, nonspecialized setting would require intraoperative ultrasound to verify that hepatic remnant is not deprived of arterial blood flow.
The cost of one liver resection performed with the use of surgical staplers can be greater than 11,000 Euro. Other techniques of liver transection are even less cost-effective [5] . At the same time the cost of liver resection with Chang's needle consist only of constant operating room and surgical team costs since the costs of the re-usable needle and silk thread is negligible. The only extra cost in the presented case was that of Surgicel™ placed on a cut liver surface (+/− 300 Euro). However, the benefits of Surgicel™ in this setting are not confirmed. The Chang's needle can only be used in open hepatobiliary surgery. This may be considered as a disadvantage of the technique since laparoscopic liver resections are gaining popularity.
The presented technique is safe and simple. We think that it can be easily used in simple, peripheral, nonanatomic liver resections even by nonspecialized teams. Such an approach allows to lower waiting times for patients listed for major liver surgery in highly specialized centers and also allows to Fig. 1 The stainless steel 18-gauge straight needle with a hook at its tip (Chang's needle) Fig. 2 The needle is passed through the whole thickness of the liver and the number 1 silk is caught with its tip Fig. 3 A completed line of interlocking mattress sutures with line of dissection marked with electrocautery over the glissonian surface diminish waiting times for patients with benign disease or small peripheral malignant diseases by performing safe surgery in low volume centers.
Conclusion
The nonanatomic liver resection using Chang's needle is easy and safe in the general surgical department setting.
